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(54) Image recording apparatus

(57)  An image recording apparatus (301) includes
liquid ejection heads (302), wipers (363,364), and a
movement means (370). The liquid ejection heads (302)
respectively have ejection faces (4), and are arranged in
such a manner that the ejection faces (4) form two rows
extending in one (sub scanning) direction and in addition
two of the ejection faces included in different rows do not
overlap each other along a (main scanning) direction per-
pendicular to the one (sub scanning) direction. The liquid
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ejection heads are divided into one or more head groups
(303a,303b,303¢,303d) each including two of the liquid
ejection heads corresponding to the different rows. The
movement means (370) moves two of the wipers
(363,364) associated with two liquid ejection heads (302)
belonging to each head group (303a,303b,303c,303d),
from inner end portions of the ejection faces (4) in oppo-
site directions along the perpendicular (main scanning)
direction while keeping the two wipers (363,364) in con-
tact with the ejection faces (4).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an image re-
cording apparatus having a liquid ejection head which
ejects liquid.

2. Description of Related Art

[0002] Japanese Unexamined Patent Publication No.
2006-247844 discloses an ink-jet printer including four
ink-jet heads and a maintenance unit. The four ink-jet
heads, each of which is elongated in a direction perpen-
dicular to a paper conveyance direction, are arranged
side by side inthe paper conveyance direction. The main-
tenance unit performs maintenance on the four ink-jet
heads. In the ink-jet printer, the maintenance unit has a
support member, a blade (wiper), a wipe roller, and an
ink receiver. The support member is horizontally movable
in the direction perpendicular to the paper conveyance
direction. The blade (wiper), the wipe roller, and the ink
receiver are mounted on the support member. While the
support member is located in a maintenance position op-
posed to the four ink-jet heads, a purge operation is per-
formed to eject ink from nozzles of the ink-jet heads onto
the support member. Then, while the ink receiver, the
wipe roller, and the blade is moving together with the
support member from the maintenance position to the
withdrawal position, they sequentially get opposed to ink
ejection faces to absorb and wipe off ink. In this way,
maintenance is performed on the four ink-jet heads.
[0003] In a case where wipe-off of ink is ended in the
middle of the ink ejection face, ink collected by the blade
is accumulated to form an ink pool at a point of ending.
If ink droplets accidentally drop from the ink pool, ink
adheres to a conveyor belt or a paper being conveyed
on the conveyor belt, to contaminate the conveyor belt
or the paper.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
an image recording apparatus which can suppress con-
tamination of a recording medium and/or a recording me-
dium conveyance mechanism.

[0005] According to an aspectof the presentinvention,
there is provided an image recording apparatus compris-
ing: a plurality of liquid ejection heads respectively having
ejection faces which are arranged in such a manner that
the ejection faces form two rows extending in one direc-
tion and in addition two of the ejection faces included in
different rows do not overlap each other along a direction
perpendicular to the one direction with respect to an in-
plane direction of the ejection faces, the plurality of liquid
ejection heads being divided into one or more head
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groups each including two of the liquid ejection heads
corresponding to the different rows; a recording medium
conveyance mechanism which conveys a recording me-
dium in the one direction while making the recording me-
dium opposed to the ejection faces; a plurality of wipers
which wipe the ejection faces of the liquid ejection heads;
and a movement means which moves two of the wipers
for wiping two ejection faces of the two liquid ejection
heads belonging to each head group, in opposite direc-
tions along the perpendicular direction while keeping the
two wipers in contact with the ejection faces, in such a
manner that each of the wipers moves outward from an
inner end portion of the ejection face located in a region
where no droplet is ejected and which is close to a center
with respect to the perpendicular direction, to a position
which overlaps, along the vertical direction, at least either
one of an outside region of a conveyance region where
the recording medium is conveyed by the recording me-
dium conveyance mechanism and an outside region of
the recording medium conveyance mechanism.

[0006] Inthis aspect, a plurality of liquid ejection heads
are arranged in such a manner that a plurality of ejection
faces of the plurality of liquid ejection heads form two
rows along one direction and two ejection faces included
in different rows do not overlap each other along the per-
pendicular direction. When two wipers associated with
two ejection faces included in different rows wipe the
ejection faces, each of the wipers moves along the per-
pendicular direction from the inner end portion of the ejec-
tion face to a position which overlaps, along the vertical
direction, at least either one of an outside region of a
conveyance region where the recording medium is con-
veyed by the recording medium conveyance mechanism
and an outside region of the recording medium convey-
ance mechanism. Accordingly, even if liquid drops from
a liquid pool which is formed of liquid collected by the
wipers, contamination of the recording medium convey-
ance mechanism and/or the recording medium can be
suppressed.

[0007] In the image recording apparatus, a point at
which wiping of the ejection face by the wiper ends is an
outer end portion of the ejection face located in a region
where no droplet is ejected and which is distant from the
center with respect to the perpendicular direction. With
this structure, wiping ends at a time when the wiper reach-
es the outer end portion of the liquid ejection face. Ac-
cordingly, the wiper moving from the inner end portion of
theliquid ejection face in the perpendicular direction does
not go beyond the outer end portion of the liquid ejection
face during the wiping. This can suppress splashing of
collected liquid which is caused when the wiper moves
in the main scanning direction beyond the outer end por-
tion of the liquid ejection face.

[0008] Intheimage recording apparatus, the outer end
portion of the ejection face is opposed to a region which
is an outside region of a conveyance region where the
recording medium is conveyed by the recording medium
conveyance mechanism and also is an outside region of
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the recording medium conveyance mechanism. With this
structure, even if liquid drops from a liquid pool which is
formed of liquid collected by the wipers, contamination
of the recording medium conveyance mechanism and
the recording medium can be suppressed.

[0009] In the image recording apparatus, when in a
wiper withdrawal position not opposed to the ejection
face, the wiper associated with one of the liquid ejection
heads belonging to each head group is located in a po-
sition overlapping the one liquid ejection head along the
perpendicular direction and also overlapping the other of
the liquid ejection heads along the one direction, while,
when in the wiper withdrawal, the wiper associated with
the other liquid ejection head is located in a position over-
lapping the other liquid ejection head along the perpen-
dicular direction and also overlapping the one liquid ejec-
tion head along the one direction. With this structure,
even though free spaces are formed in regions neigh-
boring the plurality of liquid ejection heads with respect
to the perpendicular direction, a plurality of wipers asso-
ciated with the respective liquid ejection heads are posi-
tioned in these spaces. Positioning the wipers in the free
spaces in this way makes it unnecessary to provide an-
other space which is special for the plurality of wipers to
be positioned therein. Therefore, the image recording ap-
paratus can be downsized.

[0010] In the image recording apparatus, the plurality
of liquid ejection heads are divided into two head groups
corresponding to the different rows and each including
two or more liquid ejection heads, the two or more liquid
ejection heads being located in the same position with
respect to the perpendicular direction and having the
ejection faces thereof adjacent to each other. With this
structure, even though free spaces are formed in regions
neighboring two head groups with respect to the perpen-
dicular direction, the plurality of wipers associated with
the liquid ejection heads belonging to the respective head
groups are positioned in these spaces. Therefore, the
image recording apparatus can be downsized.

[0011] In the image recording apparatus, the plurality
of liquid ejection heads belonging to each head group
eject ink of different colors, and the plurality of wipers are
associated with the respective liquid ejection heads be-
longing to each head group and disposed at a distance
from each other with respect to the one direction. With
this structure, even though the liquid ejection heads be-
longing to the head groups eject ink of different colors, it
can be prevented that, when the liquid ejection faces are
wiped, ink collected by the wipers transfers to other liquid
ejection faces adjacent thereto to cause ink colors to be
mixed on the liquid ejection face.

[0012] In the image recording apparatus, the plurality
of liquid ejection heads are divided into a plurality of head
groups each including two liquid ejection heads which
belong to the different rows and whose ejection faces are
adjacent to each other with respect to the one direction.
With this structure, even though free spaces are formed
in regions neighboring liquid ejection heads belonging to
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each head group with respect to the perpendicular direc-
tion, a plurality of wipers are positioned in these spaces.
Therefore, the apparatus can be downsized.

[0013] In the image recording apparatus, the move-
ment means has a plurality of rollers and a belt which
spans the plurality of rollers, the belt being coupled with
all of the wipers so that as the belt travels the wipers are
moved from the wiper withdrawal position in the perpen-
dicular direction. With this structure, a single drive source
is used to make the belt travel, so that all of the liquid
ejection faces are wiped by the plurality of wipers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Other and further objects, features and advan-
tages of the invention will appear more fully from the fol-
lowing description taken in connection with the accom-
panying drawings in which:

FIG. 1 is a plan view of an essential part of an ink-
jet printer according to a first embodiment of the
present invention;

FIG. 2 is a sectional view as taken along line II-ll
illustrated in FIG. 1;

FIG. 3 shows two head groups illustrated in FIG. 1,
as seen from a bottom side thereof;

FIG. 4 is a block diagram schematically showing a
controller;

FIGs. 5A, 5B, and 5C show, over time, a purge op-
eration on ink-jet heads and a wiping operation on
ink ejection faces;

FIGs. 6A, 6B, and 6C show, over time, a capping
operation for covering the ink ejection faces with
caps;

FIG. 7 is a plan view of an essential part of an ink-
jet printer according to a second embodiment of the
present invention;

FIG. 8 is a plan view of an essential part of an ink-
jet printer according to a third embodiment of the
present invention; and

FIG. 9 is a plan view of an essential part of an ink-
jet printer according to a fourth embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] FIG. 1is a plan view of an essential part of an
ink-jet printer according to a first embodiment of the
present invention. FIG. 2 is a sectional view as taken
along line -l illustrated in FIG. 1. FIG. 3 shows two head
groups illustrated in FIG. 1, as seen from a bottom side
thereof.

[0016] As shown in FIG. 1, an ink-jet printer 1, which
is an image recording apparatus of this embodiment, is
a color ink-jet printer of line type including two head
groups 3a and 3b each of which is made up of four ink-
jet heads 2 or liquid ejection heads. The ink-jet printer 1
has a paper feed unit (not shown) and a paper discharge



5 EP 2 018 966 A1 6

unit (not shown) at upper and lower parts of FIG. 1, re-
spectively.

[0017] In the ink-jet printer 1, a paper conveyance
mechanism 10 which is a recording medium conveyance
mechanism is provided between the paper feed unit and
the paper discharge unit, at a position opposed to the
two head groups 3a and 3b. The paper conveyance
mechanism 10 conveys a paper as a recording medium
to a position opposed to ink ejection faces 4 which are
ejection faces of the eight ink-jet heads 2. As shown in
FIG. 1, the paper conveyance mechanism 10 has a pair
of belt rollers 6 and 7 which are disposed so as to sand-
wich the two head groups 3a and 3b with respect to the
sub scanning direction (i.e., an up-and-down direction in
FIG. 1), and an endless conveyor belt 8 which is wound
on the pair of belt rollers 6 and 7 to be stretched there-
between. A conveyor motor 97 (see FIG. 4) applies driv-
ing force to the belt roller 7 which is thereby rotated in a
predetermined direction. As the belt roller 7 rotates in the
predetermined direction, the conveyor belt 8 travels so
as to convey the paper in a paper conveyance direction
A (i.e., in a direction from up to down in FIG. 1).

[0018] The conveyor belt 8 has a two-layer structure
made up of a base material and urethane rubber. An
outer surface of the conveyor belt 8, that is, a conveyor
face 9 has adhesiveness. A paper fed out from the paper
feed unit is maintained due to the adhesiveness of the
conveyor face 9, and in this condition conveyed in the
conveyance direction A.

[0019] Each ink-jet head 2 has a rectangular parallel-
epiped shape elongated in a main scanning direction
(which is a direction perpendicular to the paper convey-
ance direction A: a perpendicular direction), as shown in
FIGs. 1 and 2. Each ink-jet head 2 has a head main body
5 at its lower end.

[0020] A reservoir unit which temporarily stores ink
therein is fixed to an upper face of the head main body
5. The reservoir unit is partially covered with a cover 14.
Referring to FIG. 1, a tube joint 11 is connected to a left
end of the reservoir unit. Ink supplied through the tube
joint 11 is stored in an ink reservoir which is formed within
the reservoir unit. The reservoir unit is longer than the
head main body 5 with respect to the main scanning di-
rection. Portions 12 of the reservoir unit extend out on
both sides of the reservoir unit with respect to the main
scanning direction. The portions 12 serve as a fixing por-
tion to be fixed to an elevation frame (not shown). All of
the ink-jet heads 2 are fixed to the elevation frame via
the fixing portion. The elevation frame can be moved up
and down by a head elevation mechanism 98 (see FIG.
4).

[0021] Normally, the eightink-jet heads 2 are disposed
in a printing position (i.e., a position of the ink-jet head 2
shown in FIG. 2). When the ink-jet heads 2 are in the
printing position, each ink ejection face 4 and the con-
veyor face 9 of the conveyor belt 8 extend in parallel with
each other and at a predetermined interval therebe-
tween. With this structure, while a paper conveyed by
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the conveyor belt 8 is passing immediately below the
eight head main bodies 5 sequentially, a desired image
is formed on the paper. For a maintenance operation on
the ink-jet head 2, on the other hand, the head elevation
mechanism 98 moves up the elevation frame. This brings
the eight ink-jet heads 2 fixed to the elevation frame into
a head maintenance position (see FIG. 5A) which is
above and away from the printing position.

[0022] As shown in FIG. 3, small-diameter nozzles 4a
which eject ink, an ink ejection region 4b which is formed
by a collection of the nozzles 4a, and an outside region
4¢ which surrounds the ink ejection region 4b are provid-
ed on a bottom face of the head main body 5, that is, on
the ink ejection face 4 of the ink-jet head 2.

[0023] As shown in FIGs. 1 and 3, the eight ink-jet
heads 2 are arranged in a zigzag patternin suchamanner
that the ink ejection faces 4 form two rows each including
four ink ejection faces 4 which are arranged side by side
along the sub scanning direction and in addition the ink
ejection faces 4 included in different rows do not overlap
each other with respect to the main scanning direction.
The eightink-jet heads 2 are divided into two head groups
3a and 3b each of which includes four ink-jet heads 2.
Neighboring ink ejection faces 4 of the four ink-jet heads
2 are adjacent to each other with respect to the sub scan-
ning direction (a direction parallel to the conveyance di-
rection A: one direction) without misalignment in the main
scanning direction.

[0024] The two head groups 3a and 3b are arranged
in a zigzag pattern with their positions staggered. The
ink ejection faces 4 in one of the two head groups 3a and
3b and the ink ejection faces 4 in the other of the two
head groups 3a and 3b overlap each other along the sub
scanning direction, so that print regions (i.e., ink ejection
regions 4b) in the respective head groups 3a and 3b for
making printing on a paper continue in the main scanning
direction.

[0025] More specifically, the ink-jet heads 2 are ar-
ranged in such a manner that an interval in the main
scanning direction between neighboring nozzles 4a ex-
isting in one ink ejection region is the same as an interval
in the main scanning direction between an innermost
(i.e., rightmost in FIG. 3) one of the nozzles 4a formed
in the ink ejection face 4 in the head group 3a and an
innermost (i.e., leftmost in FIG. 3) one of the nozzles 4a
formed in the ink ejection face 4 in the head group 3b.
[0026] The four ink-jet heads 2 belonging to each of
the head groups 3a and 3b ejectink of four different colors
(magenta, yellow, cyan, and black).

[0027] Next, a maintenance unit 60 which performs
maintenance on the ink-jet heads 2 will be described. As
shown in FIGs. 1 and 2, the maintenance unit 60 has four
caps 61 and four wipers 63, four caps 62 and four wipers
64, a movement mechanism 70, and a tray 69. The four
caps 61 and four wipers 63 are associated with four ink-
jet heads 2 which belong to the head group 3a. The four
caps 62 and four wipers 64 are associated with four ink-
jetheads 2 which belong to the head group 3b. The move-
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ment mechanism 70 is a part of a movement means
which moves the four caps 61 and wipers 63, and four
caps 62 and wipers 64 in opposite directions along the
main scanning direction. The tray 69 contains therein the
eight caps 61 and 62, the eight wipers 63 and 64, and
the movement mechanism 70.

[0028] The tray 69 has pass throughs 68a and 68b
which extend through the tray 69 in a vertical direction.
The pass throughs 68a and 68b are at positions opposed
to the respective head groups 3a and 3b. Each of the
pass throughs 68a and 68b has a rectangular shape in
a plan view, and has such a size that the four ink ejection
faces 4 in each of the head groups 3a and 3b can entirely
be opposed to the conveyor face 9.

[0029] The caps 61 and 62 have the same shape and
the same size, and each of them is made up of a base
material 65 and an annular protrusion 66. A shape of the
base material 65 is similar to but slightly larger than the
ink ejection region 4b. The annular protrusion 66 stands
at a periphery of the base material 65. This structure al-
lows the caps 61 and 62 to cover the ink ejection regions
4b with distal ends of the annular protrusions 66 being
in contact with the outside regions 4c of the ink ejection
faces 4. Thereby, drying of ink existing within the nozzles
4a can be suppressed.

[0030] Two recesses 65a which open upward in the
vertical direction are formed in the base material 65. The
two recesses 65a are disposed side by side along the
main scanning direction- A through hole 65b is formed
at a bottom of the recess 65a. Since the through holes
65b are formed, ink ejected into the caps 61, 62 in a purge
operation and collected within the recess 65a can be dis-
carded through the through holes 65b into a not-shown
waste ink reservoir.

[0031] As shown in FIG. 2, each of the caps 61, 62 is
supported from below by three springs 67. Since each
of the caps 61, 62 is supported by the three springs 67,
impact caused when the annular protrusion 66 comes
into contact with the ink ejection face 4 can be softened,
so that the ink ejection face 4 is not easily damaged by
the annular protrusion 66.

[0032] The maintenance unit 60 also has a cap level
adjusting mechanism 99 (see FIG. 4) which moves down
the caps 61, 62 when the wipers 63, 64 wipe the ink
ejection faces 4. As the cap level adjusting mechanism
99 moves down the caps 61, 62, distal ends of the wipers
63, 64 come higher than the caps 61, 62, and the caps
61, 62 no longer come into contact with the ink ejection
faces 4 during a wiping operation.

[0033] As shownin FIG. 1, each of the wipers 63 and
64 is disposed between a corresponding ink-jet head 2
and a cap 61, 62 associated with this ink-jet head 2. The
wipers 63, 64 are made of an elastic material such as
rubber. The wipers 63, 64 stand on later-described sup-
port plates 71, 72 which support the caps 61, 62 via the
springs 67. Ina case where the caps 61, 62 are notmoved
down by the cap level adjusting mechanism 99, the distal
ends of the wipers 63, 64 are substantially at the same
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level as the base materials of the caps 61, 62.

[0034] Each of the four wipers 63 for the head group
3a extends up to a length substantially equal to a width
with respect to the sub scanning direction of the ink ejec-
tion face 4 in the head group 3a. The four wipers 63 are
separated from each other with respect to the sub scan-
ning direction. Like the four wipers 63, each of the four
wipers 64 for the head group 3b also extends up to a
length substantially equal to a width of the ink ejection
face 4 in the head group 3b. The four wipers 64 are sep-
arated from each other with respect to the sub scanning
direction. As a result, even though the ink-jet heads 2
belonging to the head groups 3a and 3b eject ink of dif-
ferent colors, it can be prevented that, when the ink ejec-
tion faces 4 are wiped, ink collected by the wipers 63, 64
transfers to other ink ejection faces 4 adjacent thereto to
cause ink colors to be mixed on the ink ejection faces 4.
[0035] As shown in FIGs. 1 and 2, the movement
mechanism 70 has two support plates 71 and 72, one
belt 73, and a pair of belt rollers 74 and 75. The two
support plates 71 and 72 support the four caps 61 and
the four caps 62, respectively. The one belt 73 is coupled
with inner end portions of the respective support plates
71 and 72 with respect to the sub scanning direction. The
pair of belt rollers 74 and 75 are disposed on outer sides
of the head groups 3a and 3b with respect to the main
scanning direction. The belt 73 spans the pair of belt roll-
ers 74 and 75.

[0036] The support plate 71 supports the four caps 61
and the four wipers 63 associated with the four ink-jet
heads 2 belonging to the head group 3a. At this time, the
four caps 61 are located in the same position with respect
to the main scanning direction, and the four wipers 63
are located in the same position with respect to the main
scanning direction. The cap 61 and the wiper 63 are po-
sitioned in such amannerthat, inaplan view, they overlap
the corresponding ink-jet head 2 along the main scanning
direction and also overlap the ink-jet head 2 belonging
to the head group 3b along the sub scanning direction.
[0037] The support plate 72 supports the four caps 62
and the four wipers 64 associated with the four ink-jet
heads 2 belonging to the head group 3b. At this time, the
four caps 62 are located in the same position with respect
to the main scanning direction, and the four wipers 64
are located in the same position with respect to the main
scanning direction. The cap 62 and the wiper 64 are po-
sitioned in such amannerthat, inaplan view, they overlap
the corresponding ink-jet head 2 along the main scanning
direction and also overlap the ink-jet head 2 belonging
to the head group 3a along the sub scanning direction.
[0038] The pair of belt rollers 74 and 75 are rotatably
supported on the tray 69 so as to position the belt 73
between the two head groups 3a and 3b within the tray
69. As shown in FIG. 2, the pair of belt rollers 74 and 75
are disposed in such a manner that their diameter direc-
tion includes the vertical direction. The pair of belt rollers
74 and 75 are supported so as to be rotatable in clockwise
and counterclockwise directions in FIG. 2. The belt 73 is
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disposed such that its portions extending in the main
scanning direction are opposed to each other with re-
spect to the vertical direction. This enables a space
formed between the head groups 3a and 3b to be made
small even when the belt 73 is disposed between the
head groups 3a and 3b. In addition, a length of the belt
can be made relatively short, which can improve accu-
racy in conveyance of the caps 61 and 62.

[0039] The belt 73 of this embodiment is a rubber-
made flat belt having a very narrow width. However, a
rubber belt having a circular section, or a metal-made
wire may be adopted for the belt 73. In short, any member
may be adopted as long as it functions as a belt.
[0040] The support plate 71 is coupled with vertically-
upper one of the portions of the belt 73 extending in the
main scanning direction. The support plate 72 is coupled
with vertically-lower one of the portions of the belt 73
extending in the main scanning direction. As shown in
FIG. 1, four guide rails 68c extending in the main scan-
ning direction are formed on the tray 69. Each of the pass
throughs 68a and 68b is sandwiched between the guide
rails 68c with respect to the sub scanning direction.
Among the four guide rails 68c, upper two guide rails 68c
shown in FIG. 1 are opposed to both ends of the support
plates 71 with respect to the sub scanning direction. The
two guide rails 68c are fitted with recesses which are
formed at the both ends of the support plates 71 so as
to extend in the main scanning direction. Thereby, the
two guide rails 68c are slidable along the recesses. The
lower two guide rails 68c shown in FIG. 1 are opposed
to both ends of the support plates 72 with respect to the
sub scanning direction. The two guide rails 68c are fitted
with recesses which are formed at the both ends of the
support plates 72 so as to extend in the main scanning
direction. Thereby, the two guide rails 68c are slidable
along the recesses.

[0041] With the maintenance unit 60 having the above-
described structure, when a rotation motor 95 (see FIG.
4) rotates the belt roller 74 in the counterclockwise direc-
tion in FIG. 2, the four caps 61 and the four wipers 63
mounted on the support plate 71 are moved together with
the support plate 71, leftward in FIG. 1 from a withdrawal
position (as shown in FIG. 1) which is not opposed to the
corresponding ink ejection faces 4, while the four caps
62 and the four wipers 64 mounted on the support plate
72 are moved together with the support plate 72, right-
ward in FIG. 1 from a withdrawal position (as shown in
FIG. 1) which is not opposed to the corresponding ink
ejection faces 4. Thus, all the caps 61, 62, and all the
wipers 63, 64 can be moved to a position (maintenance
position) opposed to the ink ejection faces 4.

[0042] At this time, each of the wipers 63, 64 moves
from an inner end portion of the ink ejection face 4 of the
corresponding ink-jet head 2 with respect to the main
scanning direction (which inner end portion is near one
end of the outside region 4c) toward an outer end portion
thereof with respect to the main scanning direction, and
stops at the outer end portion of the ink ejection face 4
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(which outer end portion is near the other end of the out-
side region 4c). As shown in FIG. 3, in a case where a
width of a paper, as exemplified by a paper P1, with re-
spect to the main scanning direction is smaller than a
width of the belt 8 with respect to the main scanning di-
rection, the outer end portion of the ink ejection face 4 at
which the wiper 63, 64 stops is in a position which over-
laps an outside region of the belt 8 with respect to the
vertical direction. In a case where a width of a paper, as
exemplified by a paper P2, with respect to the main scan-
ning direction is larger than a width of the belt 8 with
respect to the main scanning direction, the outer end por-
tion of the ink ejection face 4 at which the wiper 63, 64
stops is in a position which overlaps, with respect to the
vertical direction, an outside region of a conveyance re-
gion where the paper is conveyed (i.e., a region outside
the width of the paper P2 with respect to the main scan-
ning direction). This can suppress contamination of the
paper and the paper conveyance mechanism 10, and
more particularly the belt 8, even when ink drops from
an ink pool which is formed of ink collected by the wipers
63 and 64.

[0043] On the other hand, when the rotation motor 95
rotates the belt roller 74 in the clockwise direction in FIG.
2, the four caps 61 and the four wipers 63 mounted on
the support plate 71 are moved together with the support
plate 71, rightward in FIG. 1 from the maintenance posi-
tion which is opposed to the corresponding ink ejection
faces 4, while the four caps 62 and the four wipers 64
mounted on the support plate 72 are moved together with
the support plate 72, leftward in FIG. 1 from the mainte-
nance position which is opposed to the corresponding
ink ejection faces 4. Thus, all the caps 61, 62, and all the
wipers 63, 64 can be moved to the withdrawal position
not opposed to the ink ejection faces 4.

[0044] Next, a controller 100 which controls an oper-
ation of the ink-jet printer 1 will be described with refer-
ence to FIG. 4. FIG. 4 is a block diagram schematically
showing a controller. The controller 100 is made up of a
CPU (Central Processing Unit), aROM (Read Only Mem-
ory), a RAM (Random Access Memory), and the like,
which work as a print controller 101, a conveyance con-
troller 102, and a maintenance controller 103 as shown
in FIG. 4.

[0045] Whenthe controller 100 receives printdatafrom
an external device such as a PC (personal computer)
120, the print controller 101 controls a head drive circuit
111 to eject ink from the corresponding ink-jet head 2.
[0046] Whenthe controller 100 receives printdatafrom
an external device such as the PC 120, the conveyance
controller 102 controls a motor driver 112 so as to drive
a conveyor motor 97 thereby conveying a paper on the
conveyor belt 8.

[0047] The maintenance controller 103 has a head el-
evation controller 104, apump controller 105, and a main-
tenance unit movement controller 106.

[0048] The head elevation controller 104 controls the
head elevation mechanism 98 in accordance with a main-
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tenance operation, to move up and down the ink-jet head
2 together with the elevation frame.

[0049] When a purge is needed, such as when ink is
initially introduced into the ink-jet heads 2 or when printing
is started after a rest condition where a printing operation
is kept unperformed for a long time, the pump controller
105 controls a pump driver 114 so as to drive an ink
supply pump 96 to forcibly feed ink into the ink-jet heads
2.

[0050] The maintenance unit movement controller
106, which is a part of the movement means, controls a
motor driver 115 to thereby drive the drive motor 95, so
as to make the belt 73 travel in a predetermined direction
in accordance with a maintenance operation so that the
caps 61, 62 and the wipers 63, 64 move together with
the support plates 71, 72. Moreover, the maintenance
controller 106 controls a motor driver 116 in such a man-
ner that the cap level adjusting mechanism 99 moves
down the caps 61, 62 to a lower level, in order that the
wipers 63, 64 can wipe the ink ejection faces 4. The motor
drivers 115 and 116, the drive motor 95, and the cap level
adjusting mechanism 99 also form a part of the move-
ment means.

[0051] Next, a maintenance operation performed by
the maintenance unit 60 will be described with reference
to FIGs. 5A to 5C and FIGs. 6A to 6C. FIGs. 5A, 5B, and
5C show, over time, a purge operation on ink-jet heads
and a wiping operation on ink ejection faces. FIGs. 6A,
6B, and 6C show, over time, a capping operation for cov-
ering the ink ejection faces with caps.

[0052] For performing a purge operation in order to
restore the ink-jet head 2 which is showing ejection failure
or the like, the head elevation controller 104 controls the
head elevation mechanism 98 so that all of the ink-jet
heads 2 belonging to the two head groups 3a and 3b are
moved up from the printing position to the head mainte-
nance position, as shown in FIG. 5A. Then, the mainte-
nance unit movement controller 106 controls the drive
motor 95 so as to rotate the belt roller 74 in the counter-
clockwise direction in FIG. 4 and thereby make the belt
73 travel along the main scanning direction, so that all of
the caps 61 and 62 move from the withdrawal position
to the maintenance position.

[0053] At this time, the caps 61 associated with the
head group 3a move leftward in FIG. 1 along the main
scanning direction, and the caps 62 associated with the
head group 3b move rightward in FIG. 1 (rightward in
FIG. 4) along the main scanning direction. In other words,
the cap 61 and the cap 62 move in opposite directions
with respect to the main scanning direction. At this time,
the wipers 63, 64 mounted on the same support plates
71, 72 also move together with the caps 61, 62, respec-
tively.

[0054] Then, the pump controller 105 supplies ink from
a supply pump 96 to the ink-jet heads 2, to thereby per-
form a purge operation for ejecting ink from the nozzles
4a of the ink-jet heads 2 toward the caps 61, 62. After
ink is purged into the caps 61, 62, the maintenance unit
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movement controller 106 controls the drive motor 95 so
as to rotate the belt roller 74 in the clockwise direction in
FIG. 4 and thereby make the belt 73 travel along the main
scanning direction, so that all of the caps 61 and 62 move
from the maintenance position to the withdrawal position.
[0055] Atthistime, the cap 61 associated with the head
group 3a moves rightward in FIG. 1 along the main scan-
ning direction, and the cap 62 associated with the head
group 3b moves leftward in FIG. 1 (leftward in FIG. 5A)
along the main scanning direction. Then, the motor driver
116 controls the cap level adjusting mechanism 99 to
move down all of the caps 61, 62, as shown in FIG. 5B.
At this time, the caps 61, 62 are moved down to such a
degree that the distal ends (upper ends) of the wipers
63, 64 come higher than upper ends of the caps 61, 62
are.

[0056] Then, the head elevation controller 104 controls
the head elevation mechanism 98 to move down all of
the ink-jet heads 2 to such a degree that the ink ejection
faces 4 come slightly lower than the distal ends of the
wipers 63, 64 and higher than the upper ends of the caps
61,62, as shown in FIG. 5C. Then, the maintenance unit
movement controller 106 controls the drive motor 95 so
as to rotate the belt roller 74 in the counterclockwise di-
rectionin FIG. 4 and thereby make the belt 73 travel along
the main scanning direction, so that all of the wipers 63
and 64 move from the withdrawal position to a position
which allows the caps 61 and 62 to reach the mainte-
nance position.

[0057] Atthistime, the distal ends of the wipers 63 and
64, which locate higher than the ink ejection faces 4,
come into contact with the ink ejection faces 4 while bend-
ing, so that ink adhering to the ink ejection faces 4 as a
result of the purge is wiped off. At this time, in addition,
while being in contact with the ink ejection face 4 to be
wiped, the wiper 63, 64 moves from an inner end portion
of the ink ejection face 4 to be wiped (one end of the
outside region 4c) toward an outer end portion thereof
with respect to the main scanning direction. At a position
where the wiper 63, 64 reaches the outer end portion of
the ink ejection face 4 (the other end of the outside region
4c), the wiper 63, 64 stops its wiping operation. Since
the wiping operation is ended at a time when the wiper
63, 64 reaches the outer end portion of the ink ejection
face 4, the wiper 63, 64 moving from the inner end portion
of the ink ejection face 4 in the main scanning direction
does not go beyond the outer end portion of the ink ejec-
tion face 4 during the wiping operation. This can suppress
splashing of collected ink which is caused when the wip-
ers 63 and 64 move in the main scanning direction be-
yond the outer end portion of the ink ejection face 4.
[0058] Then,the head elevation controller 104 controls
the head elevation mechanism 98 to move up all of the
ink-jet heads 2 so as to separate the wipers 63 and 64
from the ink ejection faces 4. Then, all of the wipers 63
and 64 are moved to the withdrawal position. In this way,
the maintenance operation is completed in which the ink-
jet head 2 showing ink ejection failure is restored by the
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purge and ink adhering to the ink ejection face 4 as a
result of the purge is wiped off.

[0059] In the following, a description will be given to a
capping operation for covering the ink ejection face 4 with
the cap 61, 62 during a rest time in which the printer 1
does not perform printing on a paper or the like for a long
time. In this case as well as in the above-described case,
the head elevation controller 104 controls the head ele-
vation mechanism 98 to move up all of the ink-jet heads
2 belonging to the two head groups 3a and 3b from the
printing position to the head maintenance position (see
FIG. 6A). Then, the maintenance unit movement control-
ler 106 controls the drive motor 95 so as to rotate the belt
roller 74 in the counterclockwise direction in FIG. 6A and
thereby make the portions of the belt 73 extending in the
main scanning direction travel along the main scanning
direction, so that all of the caps 61 and 62 move from the
withdrawal position to the maintenance position, as
shown in FIG. 6B.

[0060] Then,the head elevation controller 104 controls
the head elevation mechanism 98 to move down all of
the ink-jet heads 2 to such a degree that the ink ejection
faces 4 come into contact with the upper ends of the caps
61, 62, as shown in FIG. 6C. In this way, an enclosed
space is formed between the ink ejection face 4 and the
cap 61, 62, which can prevent ink existing within the noz-
zles 4a from drying up.

[0061] In the above-described ink-jet printer 1 of this
embodiment, the eight ink-jet heads 2 are arranged in
such a manner that the ink ejection faces 4 of the eight
ink-jet heads 2 form two rows each including four ink
ejection faces 4 which are arranged side by side along
the sub scanning direction and in addition the ink ejection
faces 4 included in different rows do not overlap each
other with respect to the main scanning direction. When
wiping the ink ejection faces 4, the two wipers 63, 64 for
the two ink ejection faces 4 included in different rows
move along the main scanning direction from the inner
end portions of the ink ejection faces 4 to positions at
which the wipers 63, 64 overlap, with respect to the ver-
tical direction, the outside region of the conveyance re-
gion where the paper is conveyed by the paper convey-
ance mechanism 10 and the outside region of the paper
conveyance mechanism 10. As a result, contamination
of the paper and the paper conveyance mechanism 10,
and more particularly the belt 8 can be suppressed, even
when ink drops from the ink pool which is formed of ink
collected by the wipers 63 and 64.

[0062] When the eight wipers 63 and 64 are located in
the withdrawal position not opposed to the ink ejection
faces 4, the wiper 63 associated with the ink-jet head 2
included in one row is located in a position overlapping
the ink-jet head 2 included in the one row with respect to
the main scanning direction and also overlapping the ink-
jet head 2 included in the other row with respect to the
sub scanning direction, while the wiper 64 associated
with the ink-jet head 2 included in the other row is located
in a position overlapping the ink-jet head 2 included in
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the other row with respect to the main scanning direction
and also overlapping the ink-jet head 2 included in the
one row with respect to the sub scanning direction. As a
result, even though free spaces are formed in regions
neighboring the eight ink-jet heads 2 with respect to the
main scanning direction, the eight wipers 63, 64 associ-
ated with the respective ink-jet heads 2 are positioned in
these spaces. Positioning the wipers 63, 64 in the free
spaces in this way makes it unnecessary to provide an-
other space which is special for the eight wipers 63, 64
to be positioned therein. Therefore, the ink-jet printer 1
can be downsized.

[0063] Moreover, the eight ink-jet heads 2 are divided
into two head groups 3a and 3b which correspond to
different rows. Each of the two head groups 3a and 3b
is made up of four ink-jet heads 2 which are located in
the same position with respect to the main scanning di-
rection and whose ink ejection faces 4 are adjacent to
each other. Accordingly, even though free spaces are
formed in regions neighboring the two head groups 3a
and 3b with respect to the main scanning direction, the
eight wipers 63, 64 associated with the ink-jet heads 2
belonging to the respective head groups are positioned
in these spaces. Therefore, the ink-jet printer 1 can be
downsized.

[0064] In addition, there are the pair of belt rollers 74
and 75, and the belt 73 which spans the pair of belt rollers
74 and 75 and is coupled with all of the wipers 63 and
64 so that as the belt 73 travels the wipers 63 and 64 can
be moved from the withdrawal position along the main
scanning direction. Therefore, as the drive motor 95
which is a single drive source is used to make the belt
73 travel, all of the ink ejection faces 4 can be wiped by
the wipers 63 and 64.

[0065] Next, an ink-jet printer 301 according to a sec-
ond embodiment of the present invention will be de-
scribed below with reference to FIG. 7. FIG. 7 is a plan
view of an essential part of an ink-jet printer according
to a second embodiment of the present invention.
[0066] The ink-jet printer 301 which is an image re-
cording apparatus of this embodiment differs from that
of the first embodiment, in that arrangement of eight ink-
jet heads 302 which are liquid ejection heads is different
from the arrangement of the eight ink-jet heads 2 of the
first embodiment . Accordingly, arrangements of the
eight caps 361 and 362 and eight wipers 363 and 364
are also different from the arrangements of the eight caps
61 and 62 and the eight wipers 63 and 64 of the first
embodiment. In addition, a maintenance unit 360 of the
ink-jet printer 301 has a movement mechanism 370
which is different in structure from the movement mech-
anism 70 of the first embodiment. In other points, the
second embodiment is the same as the first embodiment.
Structures of the ink-jet heads 302, the caps 361 and
362, and the wipers 363 and 364 are the same as in the
first embodiment. Only an arrangement pattern thereof
is different from in the first embodiment. The same mem-
bers as of the first embodiment will be denoted by the
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same reference signs without specific descriptions there-
of.

[0067] Asshownin FIG. 7, the eight ink-jet heads 302
of this embodiment are arranged in such a manner that
the ink ejection faces 4 form two rows each including four
ink ejection faces 4 which are arranged side by side along
the sub scanning direction and in addition the ink ejection
faces included in different rows do not overlap each other
with respect to the main scanning direction. The eight
ink-jet heads 302 are divided into four head groups 303a,
303b, 303c, and 303d each of which includes two ink-jet
heads 302. Ink ejection faces 4 of the two ink-jet heads
302 are adjacent to each other with respect to the sub
scanning direction and belong to different rows. The four
head groups 303a, 303b, 303c, and 303d are arranged
side by side along the sub scanning direction, so as to
arrange the eight ink-jet heads 302 in a zigzag pattern
with respect to the sub scanning direction.

[0068] Two ink-jet heads 302 included in each of the
head groups 303a, 303b, 303c, and 303d have their ink
ejection faces 4 overlap each other in the sub scanning
direction, so that a print region for making printing on a
paper continue in the main scanning direction. More spe-
cifically, the ink-jet heads 302 are arranged in such a
manner that an interval in the main scanning direction
between neighboring nozzles 4a in an ink ejection region
of one ink-jet head 302 is the same as an interval in the
main scanning direction between an innermost (i.e., left-
most in FIG. 7) one of the nozzles 4a formed in the ink
ejection face 4 of the right-side ink-jet head 302 in FIG.
7 which is included in the head group 303a and an inner-
most (i.e., rightmost in FIG. 7) one of the nozzles 4a
formed in the ink ejection face 4 of the left-side ink-jet
head 302 in FIG. 7 which is included in the head group
303a. Each of the other head groups 303b, 303c, and
303dincludes twoink-jet heads 302 arranged in the same
manner as in the head group 303a.

[0069] The four head groups 303a, 303b, 303c, and
303d eject ink of different colors. In this embodiment, the
two ink-jet heads 302 belonging to the head group 303a
eject magenta ink, the two ink-jet heads 302 belonging
to the head group 303a eject magenta ink, the two ink-
jet heads 302 belonging to the head group 303c eject
cyan ink, and the two ink-jet heads 302 belonging to the
head group 303d eject black ink.

[0070] The maintenance unit 360 has eight caps 361
and 362, eight wipers 363 and 364, and a movement
mechanism 370. The eight caps 361 and 362, and the
eight wipers 363 and 364 correspond to the eight ink-jet
heads 302, respectively. The movement mechanism 370
moves the respective caps 361, 362 and the respective
wipers 363, 364 in the main scanning direction.

[0071] The movement mechanism 370 has fourteen
rollers 375, two rollers 376, one belt 373, four support
plates 371, and four support plates 372. Each of the two
rollers 376 has a diameter slightly larger than the roller
375. The one belt 373 spans the sixteen rollers 375 and
376. Each of the four support plates 371 is, at its one end
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(upper end in FIG. 7) with respect to the sub scanning
direction, coupled with the belt 373, and each support
plate 371 supports the cap 361 and the wiper 363 asso-
ciated with the ink-jet head 302 belonging to one (left one
in FIG. 7) of the rows. Each of the four support plates
372 is, at its one end (upper end in FIG. 7) with respect
to the sub scanning direction, coupled with the belt 373,
and each support plate 372 supports the cap 362 and
the wiper 364 associated with the ink-jet head 302 be-
longing to the other (right one in FIG. 7) of the rows.
[0072] The four support plates 371 are positioned so
as to overlap the ink-jet heads 302 belonging to the left
row in FIG. 7 along the main scanning direction, and in
addition so as to overlap the ink-jet heads 302 belonging
totherightrowin FIG. 7 along the sub scanning direction.
Thus, the caps 361 and the wipers 363 supported on the
support plates 371 are arranged in the same manner.
[0073] The four support plates 372 are positioned so
as to overlap the ink-jet heads 302 belonging to the right
row in FIG. 7 along the main scanning direction, and in
addition so as to overlap the ink-jet heads 302 belonging
to the left row in FIG. 7 along the sub scanning direction.
Thus, the caps 362 and the wipers 364 supported on the
support plates 372 are arranged in the same manner.
[0074] Inother words, the eight support plates 371 and
372 are arranged in a zigzag pattern inverse to the zigzag
arrangement pattern of the eight ink-jet heads 302, with
respect to the sub scanning direction. Such a zigzag ar-
rangement of the support plates 371, 372, the caps 361,
362, and the wipers 363, 364 inverse to the zigzag ar-
rangement of the ink-jet heads 302 contributes to down-
sizing of the ink-jet printer 301.

[0075] The fourteen rollers 375 are arranged in such
a manner that they neighbor outer end portion corners,
with respect to the main scanning direction, of the seven
support plates 371 and 372 other than the lowermost
support plate 372 in FIG. 7, and in addition the belt 373
which spans the fourteen rollers 375 is, in its portions
extending in the main scanning direction, disposed in par-
allel with each other between neighboring ink-jet heads
302. The two rollers 376 are arranged in such a manner
that the portions of the belt 373 extending in the main
scanning direction and spanning the two rollers 376 and
the two of the rollers 375 located outermost with respect
to the sub scanning direction are disposed in parallel with
each other, in a position outside the upper head group
303a with respect to the sub scanning direction in FIG.
7 and in a position between two ink-jet heads 302 be-
longing to the lowermost head group 303d with respect
to the sub scanning direction in FIG. 7.

[0076] Since the rollers 375 and 376, and the belt 373
are arranged like this, all of the caps 361 and 362 and
all of the wipers 363 and 364 can be moved from the
withdrawal position not opposed to the ink ejection faces
4 to the position (maintenance position) opposed to the
ink ejection faces 4, simply by making the belt 373 travel,
even though the eight ink-jet heads 302 are arranged in
a zigzag pattern.
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[0077] With the maintenance unit 360 having the
above-described structure, when the drive motor 95 ro-
tates one (upper left one in FIG. 7) roller 376 in the coun-
terclockwise direction in FIG. 7, the caps 361 and the
wipers 363 mounted on the respective support plate 371
move together with the support plates 371 from the with-
drawal position (as shown in FIG. 7), leftward in FIG. 7
along the main scanning direction, while the caps 362
and the wipers 364 mounted on the respective support
plate 372 move together with the support plates 372 from
the withdrawal position, rightward in FIG. 7 along the
main scanning direction. Thus, all the caps 361, 362, and
all the wipers 363, 364 can be moved to a position (main-
tenance position) opposed to the ink ejection faces 4.
[0078] Atthis time, each of the wipers 363, 364 moves
from an inner end portion of the ink ejection face 4 of the
corresponding ink-jet head 302 with respect to the main
scanning direction (one end of the outside region 4c) to-
ward an outer end portion thereof with respect to the main
scanning direction, and stops at the outer end portion of
the ink ejection face 4 (the other end of the outside region
4c). Like in the first embodiment, in a case where a width
of a paper with respect to the main scanning direction is
smaller than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 363, 364 stops is in a po-
sition which overlaps an outside region of the belt 8 with
respect to the vertical direction. In a case where a width
of a paper with respect to the main scanning direction is
larger than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 363, 364 stops is in a po-
sition which overlaps, with respect to the vertical direc-
tion, an outside region of a conveyance region where the
paper is conveyed (i.e., a region outside the width of the
paper with respect to the main scanning direction). This
can suppress contamination of the paper and the paper
conveyance mechanism 10, and more particularly the
belt 8, even when ink drops from an ink pool which is
formed of ink collected by the wipers 363 and 364.
[0079] On the other hand, when the drive motor 95
rotates one roller 376 in the clockwise direction in FIG.
7, the caps 361 and the wipers 363 move together with
the respective support plates 371 from the position op-
posed to theink ejection faces 4, rightward in FIG. 7 along
the main scanning direction, while the caps 362 and the
wipers 364 move together with the respective support
plates 372 from the maintenance position opposed to the
ink ejection faces 4, leftward in FIG. 7 along the main
scanning direction. Thus, all the caps 361, 362, and all
the wipers 363, 364 can be moved to the withdrawal po-
sition not opposed to the ink ejection faces 4.

[0080] Inthis embodiment, like this, the caps 361, 362
and the wipers 363, 364 associated with two ink-jet heads
302 belonging to each of the head groups 303a, 303b,
303c, and 303d are movable in opposite directions with
respect to the main scanning direction. Therefore, the
same maintenance operation as in the first embodiment
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can be performed by the maintenance unit 360 of this
embodiment.

[0081] Intheink-jet printer 301 of this embodiment, the
eight ink-jet heads 302 are arranged in such a manner
that the ink ejection faces 4 of the eight ink-jet heads 302
form two rows each including four ink ejection faces 4
which are arranged side by side along the sub scanning
direction and in addition the ink ejection faces 4 included
in different rows do not overlap each other with respect
to the main scanning direction. However, when wiping
the ink ejection faces 4, two wipers 363 and 364 associ-
ated with two ink ejection faces 4 belonging to different
rows move along the main scanning direction from the
inner end portions of the ink ejection faces 4 to positions
at which the wipers 363, 364 overlap, with respect to the
vertical direction, the outside region of the paper convey-
ance region of the paper conveyance mechanism 10 and
the outside region of the paper conveyance mechanism
10. This can suppress contamination of the paper and
the paper conveyance mechanism 10, and more partic-
ularly the belt 8, even when ink drops from an ink pool
which is formed of ink collected by the wipers 363 and
364.

[0082] Moreover, even though free spaces are formed
in regions neighboring the ink-jet heads 302 belonging
to the respective head groups 303a, 303b, 303c, and
303d with respect to the main scanning direction, the
eight caps 361, 362 and the eight wipers 363, 364 are
positioned in these spaces. Therefore, the ink-jet printer
301 can be downsized.

[0083] Next, an ink-jet printer 401 according to a third
embodiment of the present invention will be described
below with reference to FIG. 8. FIG. 8 is a plan view of
an essential part of an ink-jet printer according to a third
embodiment of the present invention.

[0084] In the ink-jet printer 401 of this embodiment,
neighboring ones of head groups 403a, 403b, 403c, and
403d with respect to the sub scanning direction are ori-
ented in opposite directions, which is different from the
arrangement of the head groups 303a, 303b, 303c, and
303d of the second embodiment. Accordingly, arrange-
ment of eight caps 461, 62 and eight wipers 463, 64 is
also different from the arrangement of the eight caps 361,
362 and the eight wipers 363, 364 of the second embod-
iment. In addition, a maintenance unit 460 of the ink-jet
printer 401 has a movement mechanism 470 which is
slightly different from the movement mechanism 370 of
the second embodiment. Except for the above, the third
embodiment is the same as the second embodiment.
Structures of ink-jet heads 402, caps 461, 462, and wip-
ers 463, 464 are the same as in the second embodiment,
but only arrangements thereof are different from in the
second embodiment. The same members as of the sec-
ond embodiment will be denoted by the same reference
signs without specific descriptions thereof.

[0085] Asshownin FIG. 8, the eight ink-jet heads 402
of this embodiment are arranged in such a manner that
the ink ejection faces 4 form two rows each including four
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ink ejection faces 4 which are arranged side by side along
the sub scanning direction and in addition the ink ejection
faces included in different rows do not overlap each other
with respect to the main scanning direction. The eight
ink-jet heads 402 are divided into four head groups 403a,
403b, 403c, and 403d each of which includes two ink-jet
heads 402. Ink ejection faces 4 of the two ink-jet heads
402 are adjacent each other with respect to the sub scan-
ning direction and belong to different rows.

[0086] The four head groups 403a, 403b, 403c, and
403d are arranged side by side along the sub scanning
direction. One (left one in FIG. 8) of the two ink-jet heads
402 in the head group 403a and one of the two ink-jet
heads 402 in the head group 403b are located in positions
which are the same with respect to the main scanning
direction and adjacent to each other with respect to the
sub scanning direction. The other (right one in FIG. 8) of
the two ink-jet heads 402 in the head group 403b and
the other of the two ink-jet heads 402 in the head group
403c are located in positions which are the same with
respect to the main scanning direction and adjacent to
each other with respect to the sub scanning direction.
One of the two ink-jet heads 402 in the head group 403c
and one of the two ink-jet heads 402 in the head group
403d are located in positions which are the same with
respect to the main scanning direction and adjacent to
each other with respect to the sub scanning direction.
[0087] Consequently, two caps 461, 462 and two wip-
ers 463, 464 associated with two adjacent ink-jet heads
402 which belong to neighboring two of the head groups
403a, 403b, 403c, and 403d can be disposed at positions
which are the same with respect to the main scanning
direction and adjacent to each other with respect to the
sub scanning direction.

[0088] The two ink-jet heads 402 belonging to each of
the head groups 403a, 403b, 403c, and 403d have their
ink ejection faces 4 overlap each other with respect to
the sub scanning direction, which is the same structure
as that of the head groups 303a, 303b, 303c, and 303d
of the second embodiment. The four head groups 403a,
403b, 403c, and 403d eject ink of different colors like in
the second embodiment. Therefore, the same effect can
be obtained.

[0089] The maintenance unit 460 has eight caps 461
and 462, eight wipers 463 and 464, and a movement
mechanism 470. The eight caps 461 and 462, and the
eight wipers 463 and 464 correspond to the eight ink-jet
heads, respectively. The movement mechanism 470
moves the respective caps 461, 462 and the respective
wipers 463, 464 in the main scanning direction.

[0090] The movement mechanism470 has elevenroll-
ers 477, one belt 476 which spans the rollers 477, and
five support plates 471 to 475 coupled with the belt 476.
The eleven rollers 477 are arranged in such a manner
that portions of the belt 476 extending in the main scan-
ning direction are disposed in parallel with each other, in
positions between the respective head groups and in po-
sitions outside the four head groups 403a, 403b, 403c,
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and 403d, with respect to the sub scanning direction.
[0091] The support plate 471 is positioned so as to
overlap, with respect to the main scanning direction, the
otherink-jethead 402 (in the rightrowin FIG. 8) belonging
to the head group 403a, and in addition so as to overlap,
with respect to the sub scanning direction, one ink-jet
head 402 (in the left row in FIG. 8) belonging to the head
group 403a. The support plate 471 supports the cap 462
and the wiper 464 associated with the other ink-jet head
402 belonging to the head group 403a. The support plate
471 is coupled with the portion of the belt 476 extending
in the main scanning direction.

[0092] The support plate 475 is positioned so as to
overlap, with respect to the main scanning direction, the
other ink-jet head 402 belonging to the head group 403d,
and in addition so as to overlap, with respect to the sub
scanning direction, one ink-jet head 402 belonging to the
head group 403d. The support plate 475 supports the
cap 462 and the wiper 464 associated with the other ink-
jethead 402 belonging to the head group 403d. The sup-
port plate 475 is coupled with the portion of the belt 476
extending in the main scanning direction.

[0093] The support plate 472 is positioned so as to
overlap, with respect to the main scanning direction, one
ink-jet head 402 belonging to each of the head groups
403a and 403b, and in addition so as to overlap, with
respect to the sub scanning direction, the other ink-jet
head 402 belonging to each of the head groups 403a and
403b. The support plate 473 is positioned so as to over-
lap, with respect to the main scanning direction, the other
ink-jet head 402 belonging to each of the head groups
403b and 403c, and in addition so as to overlap, with
respect to the sub scanning direction, one ink-jet head
402 belonging to each of the head groups 403b and 403c.
The support plate 474 is positioned so as to overlap, with
respect to the main scanning direction, one ink-jet head
402 belonging to each of the head groups 403c and 403d,
and in addition so as to overlap, with respect to the sub
scanning direction, the other ink-jet head 402 belonging
to each of the head groups 403c and 403d.

[0094] Each ofthethree supportplates 472t0474 sup-
ports two caps and two wipers associated with two ink-
jetheads 402 which are, with respect to the sub scanning
direction, sandwiched between other two ink-jet heads
402. The other two ink-jet heads 402 are outermost ones
of the ink-jet heads 402 belonging to the neighboring two
head groups. To be more specific, the support plate 472
supports two caps 461 and two wipers 463 each associ-
ated with the one (left one in FIG. 8) ink-jet head 402
belonging to each of the two head groups 403a and 403b.
The support plate 473 supports two caps 462 and two
wipers 464 each associated with the other ink-jet head
402 belonging to each of the two head groups 403b and
403c. The support plate 474 supports two caps 461 and
two wipers 463 each associated with the one ink-jet head
402 belonging to each of the two head groups 403c and
403d.

[0095] In this way, itis possible to move the three sup-
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port plates 472 to 474 each of which supports two caps
461 (or 462) and two wipers 463 (or 464) associated with
two ink-jet heads 402. In addition, as compared with in
the second embodiment, a less number of portions of the
belt 476 extending in the main scanning direction are
positioned between neighboring ink-jet heads 402, which
can simplify the structure of the movement mechanism
470.

[0096] With the maintenance unit 460 having the
above-described structure, when the drive motor 95 ro-
tates one (upper left one in FIG. 8) roller 477 in the clock-
wise direction in FIG. 8, the four caps 461 and the four
wipers 463 mounted on the two support plates 472 and
474 move together with the support plates 472 and 474
from the withdrawal position (as shown in FIG. 8), left-
ward in FIG. 8 along the main scanning direction, while
the four caps 462 and the four wipers 464 mounted on
the three support plates 471,473, and 475 move together
with the support plates 471, 473, and 475 from the with-
drawal position, rightward in FIG. 8 along the main scan-
ning direction. Thus, all the caps 461, 462, and all the
wipers 463,464 can be moved to a position (maintenance
position) opposed to the ink ejection faces 4.

[0097] Atthistime, each of the wipers 463, 464 moves
from an inner end portion of the ink ejection face 4 of the
corresponding ink-jet head 402 with respect to the main
scanning direction (one end of the outside region 4c) to-
ward an outer end portion thereof with respect to the main
scanning direction, and stops at the outer end portion of
the ink ejection face 4 (the other end of the outside region
4c). Like in the first embodiment, in a case where a width
of a paper with respect to the main scanning direction is
smaller than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 463, 464 stops is in a po-
sition which overlaps an outside region of the belt 8 with
respect to the vertical direction. In a case where a width
of a paper with respect to the main scanning direction is
larger than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 463, 464 stops is in a po-
sition which overlaps, with respect to the vertical direc-
tion, an outside region of a conveyance region where the
paper is conveyed (i.e., a region outside the width of the
paper with respect to the main scanning direction). This
can suppress contamination of the paper and the paper
conveyance mechanism 10, and more particularly the
belt 8, even when ink drops from an ink pool which is
formed of ink collected by the wipers 463 and 464.
[0098] On the other hand, when the drive motor 95
rotates one roller 477 in the counterclockwise direction
in FIG. 8, the four caps 461 and the four wipers 463 move
together with the two support plates 472 and 474 from
the maintenance position opposed to the corresponding
ink ejection faces 4, rightward in FIG. 8 along the main
scanning direction, while the four caps 462 and the four
wipers 464 move together with the three support plates
471, 473, and 475 from the maintenance position op-
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posed to the corresponding ink ejection faces 4, leftward
in FIG. 8 along the main scanning direction. Thus, all the
caps 461,462, and all the wipers 463, 464 can be moved
to the withdrawal position not opposed to the ink ejection
faces 4.

[0099] In this embodiment, like this, the caps 461, 462
and the wipers 463, 464 associated with two ink-jet heads
402 belonging to each of the head groups 403a, 403b,
403c, and 403d are movable in opposite directions with
respect to the main scanning direction. Therefore, the
same maintenance operation as in the first embodiment
can be performed by the maintenance unit 460 of this
embodiment.

[0100] Intheink-jet printer 401 of this embodiment, the
eight ink-jet heads 402 are arranged in such a manner
that the ink ejection faces 4 of the eight ink-jet heads 402
form two rows each including four ink ejection faces 4
which are arranged side by side along the sub scanning
direction and in addition the ink ejection faces 4 included
in different rows do not overlap each other with respect
to the main scanning direction. When wiping the ink ejec-
tion faces 4, two wipers 463 and 464 associated with two
ink ejection faces 4 belonging to different rows move
along the main scanning direction from the inner end por-
tions of the ink ejection faces 4 to positions at which the
wipers 463, 464 overlap, with respect to the vertical di-
rection, the outside region of the paper conveyance re-
gion of the paper conveyance mechanism 10 and the
outside region of the paper conveyance mechanism 10.
This can suppress contamination of the paper and the
paper conveyance mechanism 10, and more particularly
the belt 8, even when ink drops from an ink pool which
is formed of ink collected by the wipers 463 and 464.
[0101] Moreover, even though free spaces are formed
in regions neighboring the ink-jet heads 402 belonging
to the respective head groups 403a, 403b, 403c, and
403d with respect to the main scanning direction, the
eight caps 461, 462 and the eight wipers 463, 464 are
positioned in these spaces. Therefore, the ink-jet printer
401 can be downsized. In addition, by making one belt
476 travel, all of the caps 461, 462, and all of the wipers
463, 464 can be moved from the withdrawal position to
the maintenance position and from the maintenance po-
sition to the withdrawal position. Therefore, a structure
of the movement mechanism 470 can be simplified.
[0102] Next, an ink-jet printer 401 according to a third
embodiment of the present invention will be described
below with reference to FIG. 8. FIG. 9 is a plan view of
an essential part of an ink-jet printer according to a fourth
embodiment of the present invention.

[0103] In the ink-jet printer 501 of this embodiment,
arrangement of eight ink-jet heads 502 is slightly different
from the arrangement of the eight ink-jet heads 402 of
the third embodiment. Accordingly, arrangement of eight
caps 561, 562 and eight wipers 563, 564 is also different
from the arrangement of the eight caps 461, 462 and the
eight wipers 463, 464 of the third embodiment. In addi-
tion, a maintenance unit 560 of the ink-jet printer 501 has
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a movement mechanism 570 which is slightly different
from the movement mechanism 470 of the third embod-
iment. Except for the above, the fourth embodiment is
the same as the third embodiment. Structures of ink-jet
heads 502, caps 561, 562, and wipers 563, 564 are the
same as in the third embodiment, but only arrangements
thereof are different from in the third embodiment. The
same members as of the third embodiment will be de-
noted by the same reference signs without specific de-
scriptions thereof.

[0104] Asshownin FIG. 9, the eight ink-jet heads 502
of this embodiment are arranged in such a manner that
the ink ejection faces 4 form two rows each including four
ink ejection faces 4 which are arranged side by side along
the sub scanning direction and in addition the ink ejection
faces included in different rows do not overlap each other
with respect to the main scanning direction. The eight
ink-jet heads 502 are divided into three head groups
503a, 503b, and 503c, and a head group 503d. Each of
the three head groups 503a, 503b, and 503c includes
two ink-jet heads 502 whose ink ejection faces 4 are ad-
jacent to each other with respect to the sub scanning
direction and belong to different rows. The head group
503d includes twoink-jetheads 502 which sandwich ther-
ebetween the three head groups 503a, 503b, and 503c
with respect to the sub scanning direction.

[0105] The three head groups 503a, 503b, and 503c
are arranged side by side along the sub scanning direc-
tion. One (included in the left row in FIG. 9) of the two
ink-jet heads 502 in the head group 503a and one of the
two ink-jet heads 502 in the head group 503b are located
in positions which are the same with respect to the main
scanning direction and adjacent to each other with re-
spect to the sub scanning direction. The other (included
in the right row in FIG. 9) of the two ink-jet heads 502 in
the head group 503b and the other of the two ink-jet heads
502inthe head group 503c are located in positions which
are the same with respect to the main scanning direction
and adjacent to each other with respect to the sub scan-
ning direction.

[0106] Consequently, two caps 561, 562 and two wip-
ers 563, 564 associated with two adjacent ink-jet heads
502 which belong to neighboring two of the head groups
503a, 503b, and 503c can be disposed at positions which
are the same with respect to the main scanning direction
and adjacent to each other with respect to the sub scan-
ning direction.

[0107] Among all the ink-jet heads 502 belonging to
the head groups 503a, 503b, and 503c, the two ink-jet
heads 502 which are located outermost with respect to
the sub scanning direction, and the two ink-jet heads 502
neighboring these ink-jet heads 502 and belonging to the
head group 502d, are disposed at positions which are
the same with respect to the main scanning direction.
[0108] Consequently, two caps 562 and two wipers
564 associated with the other (included in the right row
in FIG. 9) one of the ink-jet heads 502 in the head group
503d, and the ink-jet head 502 in the head group 503a
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neighboring the above-mentioned ink-jet head 502, can
be disposed at positions which are the same with respect
to the main scanning direction and adjacent to each other
with respect to the sub scanning direction. The same is
applied to two caps 561 and two wipers 563 associated
with one (included in the left row in FIG. 9) of the ink-jet
heads 502 in the head group 503d, and the inkjet head
502 in the head group 503c neighboring the above-men-
tioned ink-jet head 502.

[0109] The two ink-jet heads 502 belonging to each of
the head groups 503a, 503b, 503c, and 503d have their
ink ejection faces 4 overlap each other along the sub
scanning direction, which is the same in the fourth em-
bodiment. The four head groups 503a, 503b, 503c, and
503d eject ink of different colors. In this embodiment, the
three head groups 503a, 503b, and 503c eject black ink,
magenta ink, and cyan ink, while the head group 503d
ejects yellow ink.

[0110] The maintenance unit 560 has eight caps 561
and 562, eight wipers 563 and 564, and a movement
mechanism 570. The eight caps 561 and 562, and the
eight wipers 563 and 564 correspond to the eight ink-jet
heads 502, respectively. The movement mechanism 570
moves the respective caps 561, 562 and the respective
wipers 563, 564 in the main scanning direction.

[0111] The movement mechanism 570 has eight roll-
ers 577, one belt 576 which spans the rollers 577, and
four support plates 571 to 574 coupled with the belt 576.
The eight rollers 577 are arranged in such a manner that
portions of the belt 576 extending in the main scanning
direction are disposed in parallel with each other, in po-
sitions among the three head groups 503a, 503b, a po-
sition between the head group 503a and the other ink-
jet head 502 in the head group 503d, and at a position
between the head group 503c and the one ink-jet head
502 in the head group 503d, with respect to the sub scan-
ning direction.

[0112] The support plate 571 is positioned so as to
overlap, with respect to the main scanning direction, two
of the other ink-jet heads 502 (included in the right row
in FIG. 9) belonging to the two head groups 503a and
503d, and in addition so as to overlap, with respect to
the sub scanning direction, two of the one ink-jet heads
502 (included in the left row in FIG. 9) belonging to the
two head groups 503a and 503d. The support plate 571
supports caps 562 and wipers 564 associated with two
of the other ink-jet heads 502 belonging to the two head
groups 503a and 503d. The support plate 571 is coupled
with a portion of the belt 576 extending in the main scan-
ning direction.

[0113] The support plate 572 is positioned so as to
overlap, with respect to the main scanning direction, two
of the one ink-jet heads 502 belonging to the two head
groups 503a and 503b, and in addition so as to overlap,
with respect to the sub scanning direction, two of the
other ink-jet heads 502 belonging to the two head groups
503a and 503b. The support plate 572 supports caps 561
and wipers 563 associated with two of the one ink-jet
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heads 502 belonging to the two head groups 503a and
503b. The support plate 572 is coupled with a portion of
the belt 576 extending in the main scanning direction.
[0114] The support plate 573 is positioned so as to
overlap, with respect to the main scanning direction, two
of the other ink-jet heads 502 belonging to the two head
groups 503b and 503c, and in addition so as to overlap,
with respect to the sub scanning direction, two of the one
ink-jet heads 502 belonging to the two head groups 503b
and 503c. The support plate 573 supports caps 562 and
wipers 564 associated with two of the other ink-jet heads
502 belonging to the two head groups 503b and 503c.
The support plate 573 is coupled with a portion of the
belt 576 extending in the main scanning direction.
[0115] The support plate 574 is positioned so as to
overlap, with respect to the main scanning direction, two
of the one ink-jet heads 502 belonging to the two head
groups 503c and 503d, and in addition so as to overlap,
with respect to the sub scanning direction, two of the
other ink-jet heads 502 belonging to the two head groups
503c and 503d. The support plate 573 supports caps 561
and wipers 563 associated with two of the one ink-jet
heads 502 belonging to the two head groups 503c and
503d. The support plate 573 is coupled with a portion of
the belt 576 extending in the main scanning direction.
[0116] In this way, it is possible to move the four sup-
port plates 571 to 574 each of which supports two caps
561 (or 562) and two wipers 563 (or 564) associated with
two ink-jet heads 502. In addition, as compared with in
the second embodiment, a less number of portions of the
belt 576 extending in the main scanning direction are
positioned between neighboring ink-jet heads 502, which
can simplify the structure of the movement mechanism
570.

[0117] With the maintenance unit 560 having the
above-described structure, when the drive motor 95 ro-
tates one (upper left one in FIG. 9) roller 577 in the clock-
wise direction in FIG. 9, the four caps 561 and the four
wipers 563 mounted on the two support plates 572 and
574 move together with the support plates 572 and 574
from the withdrawal position (as shown in FIG. 9), left-
ward in FIG. 9 along the main scanning direction, while
the four caps 562 and the four wipers 564 mounted on
the two support plates 571 and 573 move together with
the support plates 571 and 573 from the withdrawal po-
sition, rightward in FIG. 9 along the main scanning direc-
tion. Thus, all the caps 561, 562, and all the wipers 563,
564 can be moved to a maintenance position opposed
to the ink ejection faces 4.

[0118] Atthis time, each of the wipers 563, 564 moves
from an inner end portion of the ink ejection face 4 of the
corresponding ink-jet head 502 with respect to the main
scanning direction (one end of the outside region 4c) to-
ward an outer end portion thereof with respect to the main
scanning direction, and stops at the outer end portion of
the ink ejection face 4 (the other end of the outside region
4c). Like in the first embodiment, in a case where a width
of a paper with respect to the main scanning direction is
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smaller than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 563, 564 stops is in a po-
sition which overlaps an outside region of the belt 8 with
respect to the vertical direction. In a case where a width
of a paper with respect to the main scanning direction is
larger than a width of the belt 8 with respect to the main
scanning direction, the outer end portion of the ink ejec-
tion face 4 at which the wiper 563, 564 stops is in a po-
sition which overlaps, with respect to the vertical direc-
tion, an outside region of a conveyance region where the
paper is conveyed (i.e., a region outside the width of the
paper with respect to the main scanning direction). This
can suppress contamination of the paper and the paper
conveyance mechanism 10, and more particularly the
belt 8, even when ink drops from an ink pool which is
formed of ink collected by the wipers 563 and 564.
[0119] On the other hand, when one roller 577 is ro-
tated in the counterclockwise direction in FIG. 9, the four
caps 561 and the four wipers 563 move together with the
two support plates 572 and 574 from the maintenance
position opposed to the corresponding ink ejection faces
4, rightward in FIG. 9 along the main scanning direction,
while the four caps 562 and the four wipers 564 move
together with the two support plates 571 and 573 from
the maintenance position opposed to the corresponding
ink ejection faces 4, leftward in FIG. 9 along the main
scanning direction. Thus, all the caps 561, 562, and all
the wipers 563, 564 can be moved to the withdrawal po-
sition not opposed to the ink ejection faces 4.

[0120] Inthis embodiment, like this, the caps 561, 562
and the wipers 563, 564 associated with two ink-jet heads
502 belonging to each of the head groups 503a, 503b,
503c, and 503d are movable in opposite directions with
respect to the main scanning direction. Therefore, the
same maintenance operation as in the first embodiment
can be performed by the maintenance unit 560 of this
embodiment.

[0121] Inthe ink-jet printer 501 of this embodiment, the
eight ink-jet heads 502 are arranged in such a manner
that the ink ejection faces 4 of the eight ink-jet heads 502
form two rows each including four ink ejection faces 4
which are arranged side by side along the sub scanning
direction and in addition the ink ejection faces 4 included
in different rows do not overlap each other with respect
to the main scanning direction. However, when the wip-
ers 563 and 564 wipe the ink ejection faces 4, two wipers
563 and 564 associated with two ink ejection faces 4
belonging to different rows move along the main scan-
ning direction from the inner end portions of the ink ejec-
tion faces 4 to positions at which the wipers 563, 564
overlap, with respect to the vertical direction, the outside
region of the paper conveyance region of the paper con-
veyance mechanism 10 and the outside region of the
paper conveyance mechanism 10. This can suppress
contamination of the paper and the paper conveyance
mechanism 10, and more particularly the belt 8, even
when ink drops from an ink pool which is formed of ink
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collected by the wipers 563 and 564.

[0122] Moreover, even though free spaces are formed
in regions neighboring the ink-jet heads 502 belonging
to the respective head groups 503a, 503b, 503c, and
503d with respect to the main scanning direction, the
eight caps 561, 562 and the eight wipers 563, 564 are
positioned in these spaces. Therefore, the ink-jet printer
501 can be downsized. In addition, by making one belt
576 travel, all of the caps 561, 562, and all of the wipers
563, 564 can be moved from the withdrawal position to
the maintenance position and from the maintenance po-
sition to the withdrawal position. Therefore, a structure
of the movement mechanism 570 can be simplified.
[0123] While some preferred embodiments of the
present invention have been described above, the
present invention should not be construed to be limited
to the above-described embodiments. Various modifica-
tions may be made without departing from the spirit and
scope of the invention as defined by the appended
claims. For example, in the above-described embodi-
ments, two ink-jet heads which eject ink of the same color
are arranged in such a manner that when they eject ink
to form an image, continuous printing can be made with-
out a break with respect to the main scanning direction.
However, it may also be possible that the two ink-jet
heads do not overlap each other with respect to the sub
scanning direction so that, when an image is formed,
printing does not continue but has a break with respect
to the main scanning direction. In addition, in the respec-
tive embodiments, the movement mechanism may move
the cap in a direction different from the main scanning
direction with respect to the in-plane direction of the ink
ejection face, between the maintenance position op-
posed to the ink ejection face and the withdrawal position
not opposed to the ink ejection face. Moreover, in the
respective embodiments, the ink-jet printer may not have
the caps. Further, in the second and third embodiments,
the two ink-jet heads forming the head group eject ink of
the same color, but they may eject different types of ink.
Still further, in the respective embodiments, it may be
possible that the movement mechanism has a plurality
of support members which independently support wipers
and caps so that the wipers and the caps are moved
separately and/or together.

[0124] Still further, in the respective embodiments, in
a case where a width of a paper with respect to the main
scanning direction is smaller than a width of the belt 8
with respect to the main scanning direction, a point for
the wiper to end its wiping operation on the ink ejection
face is in a position which overlaps an outside region of
the belt 8 with respect to the vertical direction. In a case
where a width of a paper with respect to the main scan-
ning direction is larger than a width of the belt 8 with
respect to the main scanning direction, a point for the
wiper to end its wiping operation on the ink ejection face
is in a position which overlaps an outside region of the
conveyance region where the paper is conveyed, with
respecttothe vertical direction. However, inacase where
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a width of a paper with respect to the main scanning
direction is smaller than a width of the belt 8 with respect
to the main scanning direction, a point for the wiper to
end its wiping operation on the ink ejection face may be
in a position which overlaps only the outside region of
the conveyance region where the paper is conveyed, with
respect to the vertical direction. In such a case, contam-
ination of the paper alone can be suppressed. Moreover,
in a case where a width of a paper with respect to the
main scanning direction is larger than a width of the belt
8 with respect to the main scanning direction, a point for
the wiper to end its wiping operation on the ink ejection
face may be in a position which overlaps only the outside
region of the belt 8 with respect to the vertical direction.
In such a case, contamination of the belt 8 alone can be
suppressed.

[0125] Stillfurther,inthe respective embodiments, one
belt is used to move caps and wipers associated with two
ink-jet heads belonging to each head group in opposite
directions with respect to the main scanning direction.
However, it may be possible to use a plurality of belts to
move caps and wipers on a head group basis or on an
ink-jet head basis.

[0126] Still further, in the respective embodiments, the
paper conveyance mechanism 10 conveys a paper on
the belt 8. However, it may be possible that a plurality of
rollers elongated in the main scanning direction are ar-
ranged side by side along the sub scanning direction and
a paper is conveyed thereon.

[0127] Still further, in the respective embodiments, the
maintenance unit movement controller 106 makes a con-
trol to drive the movement mechanism 70 so that the
wiper 63, 64 is moved from the inner end portion to the
outer end portion of the ink ejection face 4 of the corre-
sponding ink-jet head 2 with respect to the main scanning
direction. However, in a case where a whole extent of
movement of the wiper 63, 64 which can be made by the
movement mechanism 70 is from the inner end portion
to the outer end portion of the ink ejection face 4 of the
corresponding ink-jet head 2 with respect to the main
scanning direction, it may be possible to provide, instead
of the maintenance unit movement controller 106, only
a switch which moves the movement mechanism 70 to
either one of the inner end portion and the outer end
portion.

[0128] Still further, the above-described embodiments
are examples of application of the present invention to
an ink-jet printer including a plurality of ink-jet heads
which eject ink from nozzles. However, such an ink-jet
head is not the only thing to which the present invention
is applicable. For example, the present invention may be
applied to various liquid ejection apparatus including a
plurality of liquid ejection heads for ejecting a conductive
paste to form a fine wiring pattern on a substrate, for
ejecting an organic luminescent material to a substrate
to form a high-resolution display, and for ejecting optical
plastics to a substrate to form a very small electronic
device such as an optical waveguide.
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Claims

1.

An image recording apparatus comprising:

a plurality of liquid ejection heads respectively
having ejection faces which are arrangedin such
a manner that the ejection faces form two rows
extending in one direction and in addition two of
the ejection faces included in different rows do
not overlap each other along a direction perpen-
dicular to the one direction with respect to an in-
plane direction of the ejection faces, the plurality
of liquid ejection heads being divided into one
or more head groups each including two of the
liquid ejection heads corresponding to the dif-
ferent rows;

a recording medium conveyance mechanism
which conveys a recording medium in the one
direction while making the recording medium
opposed to the ejection faces;

a plurality of wipers which wipe the ejection fac-
es of the liquid ejection heads; and
amovement means which moves two of the wip-
ers for wiping two ejection faces of the two liquid
ejection heads belonging to each head group,
in opposite directions along the perpendicular
direction while keeping the two wipers in contact
with the ejection faces, in such a manner that
each of the wipers moves outward from aninner
end portion of the ejection face located in a re-
gion where no droplet is ejected and which is
close to a center with respect to the perpendic-
ular direction, to a position which overlaps, along
the vertical direction, at least either one of an
outside region of a conveyance region where
the recording medium is conveyed by the re-
cording medium conveyance mechanism and
an outside region of the recording medium con-
veyance mechanism.

The image recording apparatus according to claim
1, wherein a point at which wiping of the ejection face
by the wiper ends is an outer end portion of the ejec-
tion face located in aregion where no droplet is eject-
ed and which is distant from the center with respect
to the perpendicular direction.

The image recording apparatus according to claim
2, wherein the outer end portion of the ejection face
is opposed to a region which is an outside region of
a conveyance region where the recording medium
is conveyed by the recording medium conveyance
mechanism and also is an outside region of the re-
cording medium conveyance mechanism.

Theimage recording apparatus accordingto any one
of claims 1 to 3, wherein, when in a wiper withdrawal
position not opposed to the ejection face, the wiper
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associated with one of the liquid ejection heads be-
longing to each head group is located in a position
overlapping the one liquid ejection head along the
perpendicular direction and also overlapping the oth-
erofthe liquid ejection heads along the one direction,
while, when in the wiper withdrawal, the wiper asso-
ciated with the other liquid ejection head is located
in a position overlapping the other liquid ejection
head along the perpendicular direction and also
overlapping the one liquid ejection head along the
one direction.

The image recording apparatus according to one of
claims 1 to 4, wherein the plurality of liquid ejection
heads are divided into two head groups correspond-
ing to the different rows and each including two or
more liquid ejection heads, the two or more liquid
ejection heads being located in the same position
with respect to the perpendicular direction and hav-
ing the ejection faces thereof adjacent to each other.

The image recording apparatus according to claim
5, wherein:

the plurality of liquid ejection heads belonging
to each head group eject ink of different colors;
and

the plurality of wipers are associated with the
respective liquid ejection heads belonging to
each head group and disposed at a distance
from each other with respect to the one direction.

The image recording apparatus according to one of
claims 4 to 7, wherein the plurality of liquid ejection
heads are divided into a plurality of head groups each
including two liquid ejection heads which belong to
the different rows and whose ejection faces are ad-
jacentto each other with respect to the one direction.

The image recording apparatus according to any one
of claims 1 to 7, wherein the movement means has
a plurality of rollers and a belt which spans the plu-
rality of rollers, the belt being coupled with all of the
wipers so that as the belt travels the wipers are
moved from the wiper withdrawal position in the per-
pendicular direction.
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